Transmissible gastroenteritis (TGE) is sporadic in South Korea. Since porcine respiratory coronavirus (PRCV) infection was identified in South Korea in 1996, the TGE infection has decreased with the PRCV occurrence. In this study, we described the sero-surveillance of TGE/PRCV infection by using a commercially available ELISA kit. A total of 1,295 sera from slaughtered pigs and 69 sera from wild boars were collected in years 2009 and 2010 throughout the country and tested for antibodies against TGE and PRCV. Although there was no clinical sign observed for TGE and vaccination had not been done for TGEV, 4.9% of sera showed positive for antibody against TGEV. Furthermore, 63.7% of finisher and 8.7% of wild boars were positive for antibody against PRCV. Our result suggests that the TGEV infection might still be present in some farms in South Korea.
INTRODUCTION
Transmissible gastroenteritis (TGE) is a highly contagious enteric disease of pigs caused by the TGE virus (TGEV), a member of the Coronaviridae. During an outbreak of TGE in a naïve swine herd, the TGEV spreads rapidly to pigs of all ages and causes vomiting, watery diarrhoea, dehydration, and death, particularly in pigs under 2 weeks of age (1) .
A distinct respiratory variant, porcine respiratory coronavirus (PRCV) has spread throughout the world since 1984 (2~4). PRCV is considered as a mutant of TGEV with a characteristic large deletion in the 5' region of the spike (S) protein gene, which leads to a loss of an antigenic determinant (3, 5, 6) . PRCV, a deletion mutant of TGEV, showed two amino acids depletion from TGEV S protein resulting in a change from gastrointestinal to respiratory tropism (7) .
TGEV multiplies in and damages the enterocytes lining the small intestine, producing villous atrophy and enteritis.
The virus is mostly isolated from the intestinal tract and from faeces. By contrast, PRCV is mostly isolated from the upper respiratory tract, trachea, tonsils or the lungs.
PRCV itself does not appear to be an important primary pathogen, but it contributes to the porcine respiratory disease complex. Furthermore, the serological diagnosis of TGEV is greatly complicated since both TGEV and PRCV induce similar level of neutralizing antibody titres. Therefore, the differential diagnosis of TGEV and PRCV infection can only be accomplished by a blocking ELISA (8) .
The purpose of this study was to investigate the prevalence of TGEV and PRCV antibodies throughout the country. In this study, a commercially available blocking ELISA kit was used to differentiate between TGEV and PRCV infection from the sera of slaughtered pigs and wild boars throughout the country.
MATERIALS AND METHODS

Samples from finisher
Serum samples were collected from the finisher before they were slaughtered in year 2009. These serum samples were taken from the annual surveillance programme for classical swine fever (CSF).
Samples from wild boars
Wild boars were captured and serum samples were taken. 
Serological test
An Ingezim Corona Differential ELISA kit (Ingenasa, Spain) was used for the specific detection and differentiation of antibodies against TGEV and PRCV in pig serum. The kit applied a recombinant antigen and a couple of specific monoclonal antibodies: one to recognize generic epitopes to TGEV and PRCV and the other to recognize a specific epitope from TGEV. The ELISA was carried out according to the manufacturer's instructions.
Briefly, samples and kits were allowed to room temperature before use. Fifty microlitres of each serum and serum diluent were added in duplicates to the appropriate wells, and then plates were incubated for 1 hour at 37℃.
The plates were washed three times with washing solution.
A hundred microlitres of conjugates were added to each well: conjugate A to one of the wells of each sample then conjugate B to the second well of each sample. Then the plates were incubated for 30 minutes at 37℃. The plates were washed 6 times and 100 μl of substrate were added to each well then kept for 10 minutes at room temperature.
The reactions were stopped by adding 100 μl of stop solution and the plates were read at 450 nm.
RESULTS
Serum samples from finisher
A total of 1,295 sera from 102 farms were collected throughout the country in 2009 (Table 1) 
Porcine coronavirus in wild boars
Serum samples from wild boars were tested for the detection and differentiation of antibodies against TGEV and PRCV ( Table 2) . Out of total 69 samples, 6 (8.7%) from Gangwon province were positive for PRCV. No TGEV-positive sample was found from captured wild boars.
TGE outbreaks in South Korea
A total of 8 TGE outbreaks were reported in South
Korea from 2004 to 2010 (Table 3) 
DISCUSSION
PRCV has become enzootic in many swine herds globally.
In Europe, the emergence of PRCV has greatly reduced the incidence and severity of epizootic TGE (3, 7) . It was suggested in a TGEV-PRCV cross-protection study that repeated subclinical PRCV infections increased the level of immunoglobulin A (IgA) antibodies cross-reactive to TGEV in the milk of lactating sows (7, 9) . The TGEV infection in piglets born to such sows was characterized by reduced severity of clinical disease (7). It seems that PRCV acts as a naturally modified-live vaccine to TGEV and induces active immunity in pregnant sows, which is passively transferred to suckling piglets (7, 9) . In South Korea, the incidence of epidemic TGE is sporadic as shown in Table 3 . A total of 8 outbreaks were reported from 2004 to 2010 in South Korea.
The PRCV infection was first described in South Korea in 1996 (10). High sero-prevalence to PRCV (61%) was reported in South Korea, suggesting an extensive distribution of the virus throughout the swine population (7, 11) .
In this study, we investigated the prevalence of TGEV 2009; therefore, further epidemiological study might be necessary to estimate the current situation of TGE outbreak in South Korea. Even though the sero-prevalence of TGEV is lower than 5%, the TGE infection might be still present in some farms in South Korea. In summary, this paper shows the sero-prevalence of TGEV and PRCV in the Korean pig population. Throughout the country, PRCV is extensively distributed. The TGEV outbreak coincidentally reduced with the spread of PRCV. Even though the TGEV prevalence was reduced, the TGE infection sporadically occurs in Korea.
